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$D_{L} \frac{\partial^{4}w}{\mathrm{a}^{4}}+2D_{LR}\frac{\partial^{4}w}{\ ^{2}\Phi^{2}}+D_{R} \frac{\partial^{4}w}{\Phi^{4}}+\phi\frac{\partial^{2}w}{\partial t^{2}}=0$ (1)
, $D_{L}$ $L$ , $D_{R}$ $R$ , Du $LR$ , $D_{K}$
$LR$ , $D_{L}= \frac{E_{L}h^{3}}{12(1-\mu_{LR}\mu_{RL})},$ $D_{R}= \frac{E_{R}h^{3}}{12(1-\mu_{LR}\mu_{M_{d}})}$ ,
DLR=DL\mu RL+2Dk=DRAR+ , $D_{k}= \frac{G_{LR}h^{3}}{12}$ . , $w$ , $x$ $L$
, $f$ $R$ , 12 , \rho , $E$ , $G$ , \mu
. $E^{\iota}= \frac{E}{1-\mu_{LR}\mu_{RL}}$ , $D_{LR}=(E_{L} \cdot\mu_{RL}’+2G_{LR}\mathrm{I}\frac{h^{3}}{12}$
$=(E \sim\mu_{1}+2G_{LR})\frac{h^{3}}{12}$ , (1) $\ovalbox{\tt\small REJECT}$ :
$\frac{h^{3}}{12}[E_{L}\frac{\partial^{4}w}{\mathrm{a}^{4}}+2(\prime E\cdot\mu+2G_{LR})’\frac{\partial^{4}w}{\ ^{2}\Phi^{2}}+E_{R}’ \frac{\partial^{4}w}{\Phi^{4}}]+$ –\partial a2w2 $=0(1’)$
(1) , \mbox{\boldmath $\omega$} :
$\omega^{2}=\frac{1}{\mu}(\frac{a^{4}D_{L}}{l_{L}^{4}}+\frac{\sqrt{}^{4}D_{R}}{l_{R}^{4}}+\frac{2a^{2}\beta^{2}D_{LR}}{l_{L}^{2}l_{R}^{2}})$ (2)






$25\cdot 20\mathrm{k}\mathrm{H}\mathrm{z}$ 30 1/3
, 4). 1/3























(1) , Sp lkHz , $2\mathrm{k}\mathrm{H}\mathrm{z}$ ,
Acr $5\mathrm{k}\mathrm{H}\mathrm{z}$ , $\mathrm{A}1$ $5\mathrm{k}\mathrm{H}\mathrm{z}$ .
(2) Sp Acr Po . $[]\ovalbox{\tt\small REJECT}$–
.












$\delta(\mathrm{d}\mathrm{B}/\mathrm{s})$ , . ,
\mbox{\boldmath $\delta$} 6,7 . $f$
. , \mbox{\boldmath $\delta$} .
\mbox{\boldmath $\delta$} .
\beta s)=k/f , $f_{\mathit{1}L}$
. ,
. , Sp, Acr, Map, Al . ,














, $\Phi^{l}$ ( $S$) ,
. , $f_{\mathit{1}L}$
$f\mathit{1}R$ $f_{lL}$ ,
$f_{lR}$ , . ,




$Q_{L\mathit{1}}.\mathit{1}$ . , Sp
0007, Acr 006, Map 0.01, Al 0001 . , Acr $Q^{-l}$








, \mbox{\boldmath $\delta$} . ,




. 8 . , :

































$EI \frac{\partial^{4}w}{\mathrm{a}^{4}}+p4\frac{\partial^{2}w}{\alpha^{2}}-\beta\frac{\partial^{4}w}{\mathrm{a}^{2}a^{2}}-\frac{;EI}{k’ G}\frac{\partial^{4}w}{\mathrm{a}^{2}a^{2}}+\frac{\rho^{2}I}{kG}\frac{\partial^{4}w}{\alpha^{4}}=0$ (5)
3 , 4,5 . k


















) ; $\mathrm{F}(m)=\coth(m/2)$ (
$\backslash ^{\backslash }$
) , $T$ 2 , 3,4
.
E/G
$|_{/}\mathrm{a}$ , , , $E/G$
. $L$ , EvGL’T , Sp , Map
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, Sp $\sigma^{\mathit{1}}$ , Acr
. . $Q^{\mathit{1}}$.
, . , (1)
$G= \frac{E}{2(1+\mu)}$ , 9) :
(9)
, $D= \frac{Eh3}{12(1-\mu)2}$ . $E’= \frac{E}{1-\mu^{2}}$ , (9) ,
$E’ \frac{h^{3}}{12}(\frac{\partial^{4}w}{\mathrm{a}^{4}}+2\frac{\partial^{4}w}{\ ^{2}\Phi^{2}}+ \frac{\partial^{4}w}{\Phi^{4}})+\sqrt h\frac{\partial^{2}w}{\partial t^{2}}=0$ (10’)
, :
$\omega=\sqrt{\frac{D}{\sqrt h}}(\frac{a^{2}}{l_{L}^{2}}+\frac{\sqrt{}^{2}}{l_{R}^{2}})=\frac{a^{2}}{l_{L}^{2}}\sqrt{\frac{E’I_{RT}}{A_{RT}\rho}}+\frac{\sqrt{}^{2}}{l_{R}^{2}}\sqrt{\frac{E’I_{LT}}{A_{LT}\sqrt}}$ (11)








. , Acr $\Phi^{\mathit{1}}$







$\triangle \mathrm{f}_{1}$ $\triangle \mathrm{f}_{1}$ $\mathrm{Q}_{\mathrm{b}}^{\cdot}1$ Qp.l $\triangle \mathrm{Q}^{\cdot}1$ $\triangle \mathrm{Q}^{1}$.
Material
$\mathrm{g}/\mathrm{c}\mathrm{m}^{3}$ Hz Hz Hz % $\cross 10^{\theta}$ $\mathrm{X}103$ $\cross 103$ %
Acrylic resin 118 3785458 79521 58.1 51.3 .6.8 .11.7
Soda glass 249 8858968782.9 9.35 198 1.96 .0.016 .0.8
Aluminum 2.69 936.1 1087.7 151.6 16.2 1.02 1.43 0.41 40.2
Alumina
391 195042197 246.6 12.6 0.152 1.64 1.49 979
Cer.
–
$\star\triangle \mathrm{f}_{1}=\mathrm{f}_{1\mathrm{p}}\cdot \mathrm{f}_{1\mathrm{b}},$ $\triangle \mathrm{Q}^{\cdot}1=\mathrm{Q}\mathrm{p}.1-$ .1, : 105(1)xl6(w)x2(t) $\mathrm{m}\mathrm{m}$ , : $105\mathrm{x}\mathrm{l}05\mathrm{x}2(\mathrm{t})\mathrm{m}\mathrm{m}$ .
7.
E\phi $Q_{L}- \mathit{1}$
$(EJ\sqrt)/Q_{L^{\mathit{1}}}.M\mathrm{B}^{S}$ . Eh $Q_{L^{\mathit{1}}}-$
. , Sp EJd $Q_{L^{l}}-$ EiGLT
, .
,
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